INTRODUCTION
Many non-linear optimization problems in guidance and control of aerospace vehicles have been routinely formulated over the past thirty years. Inadvertently, due to complex nonlinearities associated with mathematical description of these dynamic systems, one often needs to resort to numerical means of solution for such systems. However, there exist two main draw backs to this solution approach, assuming one already knows which of the many numerical optimization techniques is appropriate for problem at hand. First, con-vergence to an optimal solution for practical applications is usually time consuming and often depends on a few correctly made initial guesses. Second, the numerically computed control law is in open-loop form and as such can be considered optimal only for adisturbance/noise free environment. Unfortunately determination of closed-loop optimal control law is a formidable task for many non-linear dynamic systems, even-though it is highly desirable for its robust characteristics. This study focuses on a new technique to synthesis optimal feedback control law for non-linear dynamic systems through fuzzy logic. The Approach utilizes the open-loop optimal solution, for the training of the fuzzy system, in the process of developing a fuzzy logic guidance(FLG). By de-ning a set of nondimensionalized variables related to the states of the system, the FLG is subsequently able to produce the desirable feedback controls. The details and e±ciency of this approach is demonstrated in a time optimal orbital injection problem. The results indicate that this approach is potentially e®ective in producing closed-loop optimal control laws for nonlinear systems.
CONCLUSION
An optimal closed-loop control law for non-linear problem of orbital injection is synthesized utilizing a fuzzy logic. In this regard, the exact solution of the resulting non-linear variational problem is obtained and utilized for the training process of the fuzzy system. A set of states related non-dimensional variables are defined which greatly reduce the required fuzzy rules needed to produce accurate solutions after the training process. The trained fuzzy system has been successfully applied to other flight scenarios. The results indicate that the proposed FGL is appropriately capable of generating closed-loop control law for the non-linear problem investigated. Use of non-dimensional variables in place of the regular state variables not only has effectively increased the training performance of the proposed fuzzy system, but also has resulted in a considerable reduction in the number of required fuzzy rules. In addition the results of the trained FGL system, in terms of the state trajectory and control history are in excellent agreement with those of exact solution for non-trained flight scenarios. Since closed-loop optimal control solution is usually not feasible for great many non-linear dynamic system, the proposed approach suggest a viable alternative with good potentials for complex systems. 
